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Abstract 
The robustness and responsiveness of a country’s health system predict access to a range of health services, 
including maternal and child health (MCH) services. The purpose of this cross-sectional study was to examine the 
influence of 5 health system characteristics on access to MCH services in Sierra Leone. The study was a secondary 
analysis of the Sierra Leone 2017 Service Availability and Readiness Assessment (SARA) dataset, which 
comprised 100% (1, 284) of the country’s health facilities. Data analysis included bivariate and multivariate 
logistic regressions. In the bivariate analysis, all the independent variables showed statistically significant 
association with access to MCH services and achieved a p-value < .001. In the multivariate analysis; however, 
only 3 predictors explained 38% of the variance (R² = .380, F (5, 1263) = 154.667, p <.001). The type of health 
provider significantly predicted access to MCH services (β =.549, p <.001), as did the availability of essential 
medicines (β= .255, p <.001) and the availability of basic equipment (β= .258, p <.001). According to the study 
findings, the availability of the right mix of health providers, essential medicines, and basic equipment significantly 
influenced access to MCH services, regardless of the level and type of health facility. The findings of this study 
might contribute in helping the authorities of the Sierra Leone health sector to identify critical health system 
considerations for increased access to MCH services and improved maternal and child health outcomes. 
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1. Introduction 
There have been sustained global efforts in the past 2 decades to address maternal and child health issues. These 
issues are disproportionately impacting low- and middle-income countries (LMIC) in terms of morbidities, 
mortalities, and economic burden. In 2000, the World Health Organization (WHO, 2011a) issued the Abuja 
Declaration that galvanized the commitment of 189 nations towards the improvement of social and economic 
conditions of the poorest countries in the world by 2015. The Abuja Declaration had the potential of positively 
impacting the lives of vulnerable women and children as they suffer the most from the consequences of social and 
economic deprivations. The Millennium Development Goals (MDGs) are an elaboration of the Abuja Declaration 
as they also required wealthy nations to provide resources for improvement, and the poor developing countries 
themselves to implement and maintain appropriate efforts towards the attainment of the goals. Goals 4 and 5 aimed 
at reducing child mortality and improving maternal health; and poor maternal and child health outcomes are some 
of the burdensome issues in poorer nations (WHO, 2011b). The Sustainable Development Goals (SDG) agenda 
also highlighted the importance of continued efforts towards improving maternal and newborn health. Under the 
SDG Goal 3, maternal mortality ratio (MMR) of fewer than 70 deaths per 100,000 live births was set, and aiming 
for all countries to reduce neonatal mortality to 12 per 1,000 live births by 2030 (United Nations[UN], 2016). 
A significant improvement in maternal and child survival was observed since the adoption of the MDGs. The 
MDG 2015 report showed a worldwide drop by 45% of MMR between 1990 and 2013, from 380 maternal deaths 
per 100,000 live births to 210 (UN, 2015). A decline of 49% of MMR was observed in sub-Saharan Africa (UN, 
2015). Despite the progress, hundreds of deaths of women due to pregnancy and childbirth-related complications 
are estimated to occur every day, with most of these deaths disproportionately occurring in sub-Saharan Africa. 
Of the estimated 289,000 global maternal deaths that were reported in 2013, 86% of them occurred in sub-Saharan 
Africa and Southern Asia (WHO, 2014a; UN, 2015). The UN (2015) MDG report also showed a decline in child 
mortality rates, dropping from 90 to 43 deaths per 1,000 live births between 1990 and 2015. A significant decline 
was reported in sub-Saharan Africa; a drop from 179 deaths per 1,000 live births in 1990 to 86 in 2015 (UN, 2015). 
The MDG 2015 report, however, noted that, not only does sub-Saharan Africa carry about half of the burden of 
the world’s under-5 deaths (an estimated 3 million in 2015), but it is also the region where both the number of live 
births and under-5 populations are expected to rise substantially over the next decades (UN, 2015). Under-5 deaths 
will increase unless progress in reducing the under-5 mortality rate is enough to outpace population growth. Sierra 
Leone, one of the poorest countries in sub-Saharan Africa, has one of the highest maternal and child mortality 
rates in the world, currently reported at 1,165/100,000 and 156/1,000, respectively (Demographic Health Survey 
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[DHS], 2013). As reported by WHO (2014), over a lifetime, there is an approximately 5% chance of a Sierra 
Leonean woman dying from childbirth and pregnancy-related causes. The country poor maternal and child health 
outcomes can be attributed to many factors, including poverty and civil unrest. The country had a 10-year civil 
war between 1991 and 2002, and this caused damages to health infrastructure (MoHS, 2015). By the end of the 
war in 2002, only 16% of previous health facilities were operational, and most of them are within the capital city 
(Bertone, Samai, Edem-Hotah, & Witter, 2014). Postwar reconstruction saw the rehabilitation and establishment 
of new health facilities coupled with health sector governance strengthening. In line with the global efforts to 
reduce the mortality rates of the vulnerable women and children through the MDG, the government of Sierra Leone 
introduced the Free Health Care Initiative (FHCI) in 2010. The initiative exempted pregnant women, lactating 
mothers, and under-5 children from paying for both preventive and curative services in all public health facilities 
(Government of Sierra Leone [GoSL], 2013). The introduction of the FHCI was seen as a catalyst for the start of 
the large-scale rebuilding of the healthcare system. There were a significant donor and multilateral support to 
strengthen the health system through health infrastructural expansion, improvement in drugs and medical supplies, 
and health worker capacity building. An evaluation report on the impact of the FHCI showed a significant uptake 
of both preventive and curative maternal and child health services between the period 2010 and 2015 (Witter et 
al., 2018). 
Before the 2014 Ebola viral disease (EVD) outbreak in Sierra Leone, the health sector had made significant 
progress in some MDG indicators related to health. The country had seen improvement in health coverage, 
including (a) an increase from 7% to 16% in modern contraception; (b) skilled birth attendance improving from 
42% to 62%; (c) insecticide-treated bednets increase from 26% to 49%; and (d) malaria treatment jumped from 
6% to 77%; diarrhoea management improving from 68% to 88%, and basic immunization increasing from 54% to 
78% (DHS, 2013; Sierra Leone Ministry of Health & Sanitation [MoHS], 2015). The relative gains of the FHCI 
scheme on maternal and child health were reversed by the Ebola epidemic and ultimately made it impossible to 
achieve any of the health-related MDGs (Ribacke et al., 2016). Like in postwar health sector reconstruction, the 
post EVD also witnessed an investment to strengthen the health system. This was as a result of the evidence of 
weak health sector governance and infrastructure that was blamed for the rapid spread of the epidemic (Ribacke 
et al., 2016; Elston et al., 2015). Scholars have indicated that individual and household characteristics such as 
poverty, illiteracy, religion, and cultural factors account for the poor maternal and child health outcomes 
(Stekelenburg et al., 2004; Tlebere et al., 2007). Although both preventable maternal and child mortalities are 
linked to the availability of resources at health facilities (Thaddeus & Maine, 1994), the relationship has not been 
quantifiably examined in Sierra Leone. There is limited local knowledge on the extent to which the health system 
influences access to maternal and child healthcare (MCH); particularly following the post-Ebola health sector 
investment to improve access to essential healthcare services for the vulnerable women and children. This study 
will provide empirical evidence on the health system influence on access to essential MCH services in Sierra 
Leone. The findings will contribute to efforts towards increasing access to quality MCH services in Sierra Leone. 
Further, the evidence generated from this study will provide insight into the role of the respective health system 
pillars on increasing access to healthcare and guiding health system investment. This is critical in maximizing 
gains from the shrinking support towards public health programs. 
 
1.1 An overview of healthcare service delivery in Sierra Leone 
Sierra Leone, a country of an estimated seven million people is situated in West Africa. Health services in the 
country are provided at three levels of care namely: the community (peripheral health units), district (secondary 
hospitals), and national (tertiary/referral hospitals).  
The peripheral health units (PHU) are the first line of primary care and are further sub-classified into three 
levels, with MCH services provided at all these levels including at the secondary and tertiary hospitals: 
Maternal and Child Health Posts (MCHP) are found below the hierarchy of healthcare delivery in Sierra 
Leone. These facilities are structured to cater for a population less than 5,000 and are located at the village level.  
Community Health Posts (CHP) follow the MCHP in the hierarchy of healthcare delivery in Sierra Leone 
with the responsibility to provide health services to a population ranging between 5,000 and 10,000. The facilities 
are being managed by either a Community Health Assistant (CHA) or State enrolled community health nurse 
(SECHN).  
Community Health Centres (CHC): At the top of the community-level care table is the CHC. These facilities 
are situated at chiefdom level to provide health services to a population of 10,000-20,000 people. The staff of these 
facilities includes all the other staff that operates at the MCHP and CHP. It is manned by a community Health 
Officer (CHO) who has more advanced training in both preventive and clinical medicine. The head of the CHC 
supervisees staff of the MCHP and CHP. 
 
2.0 Methodology 
2.1 Data source 
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This was a quantitative, secondary data analysis using cross-sectional survey data. The study’s main purpose was 
to investigate the influence of health system factors on access to MCH services. The main source of this study was 
the Sierra Leone Ministry of Health & Sanitation (MoHS) 2017 service availability an readiness asssessement 
(SARA). The WHO SARA methodology provides a comprehensive approach for monitoring the supply of health 
services using a standard set of tracer items to determine the extent to which health facilities are prepared or ready 
for the provision of services. The SARA questionnaires comprise of a range of measures on health system 
characteristics. Information on health system characteristics that were considered in the study encompassed the 
level of healthcare delivery, type of health facility (private vs. public), type of health provider, availability of 
essential medicines, and availability of basic equipment. The data were analyzed to understand the relative 
influence of health system characteristics on access to MCH services. 
 
2.2 Sampling and sampling procedure 
The sampling unit was the health facility as used in the 2017 SARA survey. A probability sampling design was 
used to draw a representative subset of health facilities that were assessed in the 2017 SARA survey. G*Power 
3.1.9.2 software was used to calculate the sample size for statistical power of .80, alpha error (α) of .05. The effect 
size reported in the literature ranged from OR = 1.57 (95% CI: 1.09-2.28) for the type of health facility and ANC 
availability (Tran, Gottvall, Nguyen, Ascher, & Petzold, 2012) to OR = 4.9 (95% CI: 3.0-8.1) for the number of 
ANC interventions provided to pregnant women (Trinh, Dibley, & Byles, 2007). A conservative effect size of 1.5 
was chosen and estimated a sample size of 1,074 health facilities. The original 2017 SARA dataset had a total of 
1,284 health facilities, and 100% of the dataset was used.  
 
2.3 Data collection methods 
The Sierra Leone 2017 SARA was conducted as a census of health facilities (both public and private health 
facilities), and this took place between March 2017 and April 2017.The default for the inclusion of health facilities 
in the census was the master facility list (MFL) that comprised of 1,284 health facilities All of the 1,284 health 
facilities in MFL were included in the study. WHO’s SARA questionnaires, version 2017, were customized for 
Sierra Leone. Adaptation of the questionnaires was done during a three-day workshop using a consultative process 
to ensure that country-specific needs were included. The questionnaire was customized in CSPro, and the 
computer-assisted personal interviewing (CAPI) tool was configured on the tablet computers used for all data 
collection. Field enumerators and supervisors were trained at a 10-day workshop. A total of 21 pairs of enumerators 
collected the data, with each pair responsible for 56 health facilities during the period of the survey. The 
enumerators’ time spent in each of the health facilities varies. On average, 1 day is spent in PHUs 
(CHC,CHP,MCHP) and 2-3 days in hospitals and clinics.An average of 39 days was spent by the teams to complete 
the data collection. Data collection was done through facility staff interviews, facility document reviews, and 
observations inorder to verify the presence of valid or functioning reported services and supplies. 
 
2.4 Measurement variables 
This study examined the nature of the association between health system characteristics (the independent variables) 
and access to essential MCH services (the dependent variable). The following health system characteristics 
(independent variables) were investigated: (a) types of health provider, (b) level of health facility, (c) availability 
of essential medicines, (d) availability of basic equipment, and (e) type of health facility (private vs. public). The 
dependent variable was “access to essential MCH services”. A description and measurement of the variables are 
provided as follows: 
Dependent variable: This is “access to MCH services”, and this refers to the number of MCH services offered 
by the facility. This was measured based on the availability and functioning of supportive items categorized into 
three domains as follows: MCH service provider, essential medicines, and basic equipment. The following 
interventions and diagnostic procedures were measured: weight measurement, blood pressure measurement, blood 
test, urine test, HIV counseling and testing, iron supplementation, deworming, malaria prevention and treatment, 
tetanus toxoid, deliveries, postnatal care, childhood immunization, GMP, infant, and IYCF. These items are the 
minimum required at the basic health facility in Sierra Leone. Items that best represent the outcome variable are 
combined to form a composite dichotomous variable. MCH services availability score for each facility was 
calculated by adding the proportions. Facilities that score 50% or more are considered to have good access to MCH 
services, while those that score less than 50% are considered to have poor access to MCH services. This cut-off 
point of 50% was also used in previous studies (Bintabara & Mpondo, 2018; Bintabara, Nakamura, & Seino, 2017). 
Independent Variables: These are the health system characteristics that can influence access to MCH services. 
Five health system attributes were considered in this study: (1) type of MCH service provider, (2) level of health 
facility, (3) type of health facility (4) availability of essential medicines, (5) availability of basic equipment.  
Type of health provider: The professional category of the health provider coded as 1= Nurses and midwives; 
2=doctors; 3= others (CHO, CHA) 
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Level of health facility: This refers to the level of the health facility. Facility level is coded as: 1= MCHP; 2=CHP; 
3= CHC; 4= hospital  5= Clinic 
Type of health facility: This refers to facility ownership. It is coded as 1=public and 0=private 
Availability of essential medicines.  This refers to the type of essential medicines that are expected to be available 
at the basic MCH facility as prescribed by the country’s basic package of essential health services (BPEHS) for 
delivery, newborn, and child care. The following drugs were considered for this variable: injectable antibiotic, 
injectable uterotonic, injectable magnesium sulfate, injectable diazepam, intravenous fluids, skin disinfectant, 
antibiotic eye ointment, 4% chlorhexidine, injectable gentamicin, amoxicillin suspension, antimalaria, and 
analgesics. Essential medicines availability score for each facility is calculated by adding the proportions. Facilities 
that score 50% or more are considered to have good availability of essential medicines; while those that score less 
than 50% are considered to have poor availability of essential medicines. 
Availability of basic equipment. This refers to the types of basic equipment available at the basic health facility as 
guided by the BPEHS. The following basic equipment was considered for this variable: sterilization equipment, 
sphygmomanometer, stethoscope, thermometer, child weighing scale, adult weighing scale, height board, MUAC, 
examination light, delivery pack, suction apparatus, manual vacuum extractor, vacuum aspirator or D&C kit, 
neonatal bag and mask, and delivery bed. Basic equipment availability score for each facility is calculated by 
adding the proportions. Facilities that score 50% or more are considered to have good availability of basic 
equipment; while those that score less than 50% are considered to have poor availability of basic equipment. 
 
2.5 Statistical analysis 
Data were analyzed using SPSS version 25. Before running the full analysis, a test for multicollinearity was 
conducted as a means to ascertain the independence of independent variables from each other. These checks were 
followed by descriptive and inferential analyses. In the descriptive analysis, a total score for all items representing 
each variable was computed and set the cut-off score for variable categories. Each variable was then converted 
into a dichotomous variable. For example, the availability of tracer items (health facility staffing, essential 
medicines, and basic equipment) was transformed into “Good Availability” and “Poor Availability.” The outcome 
variable of Access to MCH services was transformed into “Good Access” and “Poor Access.” All categorical 
variables were summarized using proportions and then presented in tables. For the inferential analysis, logistic 
regression was applied to assess the association between health system variables (independent variables) and 
access to MCH services (dependent variable). Bivariate and multivariable regression models were fitted to assess 
the existence of the association between the dependent variable (access to MCH services) and the independent 
variables. Multiple linear regression was conducted to evaluate the relative strength of the predictor variables of 
type of health provider, level of health facility, availability of essential medicines, availability of basic equipment, 
type of health facility (private vs. public) with criterion variable of access to MCH services. Each of the predictor 
variables was inputted into the regression simultaneously to test which of the independent variables that had a 
statistically significant predictive relationship with the dependent variable; and a p-value < .05 significantly 
predicted access to MCH services.  
 
2.6 Ethics statement 
This study was based on an analysis of existing public domain survey data sets that are freely available online with 
all identifier information detached. The study had no direct interaction with study participants, as secondary data 
was used. Further, the participants in the SARA dataset are the ‘health facilities,’ and the data did not include 
personal identifiers. The survey was approved by the Ethics Committee of the ICF Macro at Calverton in the USA 
and by the Sierra Leone Ethics & Scientific Review Committee (SLESRC). A data use agreement form was 
completed and submitted to the Ministry of Health & Sanitation (MoHS) to use the data.  
 
3.0 Results 
3.1 General characteristics of the surveyed facilities 
The distribution of the 1,284 health facilities by the level of health care delivery indicated that 1,174 (91%) were 
PHUs, and 54 (4.2%) and 56 (4.4%) were hospitals and clinics respectively. The 1,174 PHUs were comprised of 
625 (53%) maternal and child health posts (MCHP), 325 (28%) were community health posts (CHP), and 224 
(19%) were community health centers (CHCs). The distribution of the type of health facilities (public vs. private) 
showed that 1,037 (81%) and 247 (19%) were public and private, respectively.  
 
3.2 Health Facility and Access to MCH services 
Comparisons across both the level and type (private vs. public) of health facilities showed a significant difference 
in accessing MCH services (see Table 1). 
Table 1: Access to MCH services across health facilities 
Tracer indicators <50% (Poor    ≥50% (Good       Chi df p-value 
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Access) Access) 
n (%) n (%)  
     Level of health facility 
Hospitals 0 (0) 54 (100)    
Community health centers 10 (4.5) 214 (95.5) 160.696 4 <.001 
Community health posts 84 (25.8) 241 (74.2)    
Maternal & child health posts 281 (45.0) 344 (55.0)    
Clinic 17 (30.4) 39 (69.6)    
Type of health facility      
Public 348 (33.6) 689 (66.4) 23.145 1 <.001 
Private 44 (17.8) 203 (82.2)       
 
3.3 Health Facilities and the availability of tracer items for MCH Services delivery 
The availability of the tracer items for MCH service delivery (i.e., type of health provider, staffing, essential 
medicines, and basic equipment) varied across health facilities. As can be seen from tables 2 and 3 below, the type 
of health facility (private vs. public) and the level of health facility had a statistically significant association with 
access to MCH service provider (p < .001). Regarding the availability of essential medicines, the type of health 
facility had a statistically significant association with essential medicines (p < .001). However, the level of health 
facility showed no association with essential medicines (p > .05). With regards the availability of basic equipment, 
the level of health facility showed a statistically significant association with basic equipment (p < .001). The type 
of health facility (private vs. public) however, had no statistically significant association with basic equipment (p 
> .05). 
Table 2: Level of health facility and availability of tracer items for MCH service delivery 
Tracer indicators 
<50% (Poor 
Availability) 
≥50% (Good 
Availability) Chi df p-value 
n(%) (%) 
Availability of staffing      
Hospitals 1 (1.9) 53 (98.1)    
Community Health Centers 16 (7.1) 208 (92.9) 436.181 4 <.001 
Community Health Posts 164 (50.4) 161 (49.6)    
Maternal & Child Health Posts 502 (80.3) 123 (19.7)    
Clinic 25 (44.6)  31 (55.4)    
Availability of Essential Medicines     
Hospitals 2(3.8) 51(96.2)    
Community Health Centers 15(6.7) 209(93.3)    
Community Health Posts 31(9.6) 293(90.4) 3.734 4 >.05 
Maternal & Child Health Posts 57(9.2) 562(90.8)    
Clinic 3(6.0) 47(94.0)    
Availability of Basic Equipment     
Hospitals 0(0.0) 54(100.0)    
Community Health Centers 0(0.0) 224(100.0)    
Community Health Posts 8(2.5) 317 (97.5) 21.173 4 <.001 
Maternal & Child Health Posts 11(1.8) 614(98.2)    
Clinic 5(8.9) 51(91.1)       
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Table 3: Type of health facility and availability of tracer items for MCH service delivery 
Tracer indicators 
<50% (Poor Availability) ≥50% (Good Availability) 
Chi df p-value 
n(%) n(%) 
Availability of staffing      
Public facilities 619 (59.7) 418(40.3) 45.142 1 <.001 
Private facilities 89(36.0) 158(64.0)    
Availability of Essential Medicines     
Public facilities 103(10.1) 921(89.9) 16.422 1 <.001 
Private facilities 5(2.0) 241(98.0)    
Availability of Basic Equipment     
Public facilities 22(2.1) 1015(97.9) 1.871 1 >.05 
Private facilities 2 (0.8) 245(99.2)       
 
3.4 Association between the health system attributes and access to MCH services 
A further analysis, using both bivariate and multivariate logistics regression was performed to examine any 
predictive relationship between health system attributes (i.e., type of health provider, level of health facility, 
availability of essential medicines, availability of basic equipment, and type of health facility) and access to MCH 
services. In the bivariate analysis, it was found that, all the 5 health systems attributes had a statistically significant 
association with access to MCH services and achieved a p-value < .001. This finding may suggest that health 
facilities with the right mix of health providers, and with available essential medicines and equipment can provide 
better access to MCH services. However, the results of the regression indicated that only 3 of the 5 predictors 
explained 38% of the variance (R² = .380, F (5, 1263) = 154.667, p<.001). It was found that the type of health 
provider significantly predicted access to MCH services (β= .549, p<.001). The availability of both essential 
medicines (β= .255, p<.001) and basic equipment (β= .258, p<.001) also significantly predicted access to MCH 
services. Both the level (hospitals and PHUs) and type (private vs. public) of health facilities did not significantly 
predict access to MCH services (p > .05). The output of the multivariate regression analysis indicates that the type 
of health provider, availability of essential medicines, and basic equipment are good predictors of access to MCH 
services in Sierra Leone. 
 
4.0 Discussions and Conclusions 
This study used a nationally representative data from the Sierra Leone 2017 SARA survey to examine the 
predictable relationship between 5 health system factors and access to MCH services. 
1.Type of health provider and access to MCH services. The association between the available types of health 
provider and access to MCH services was examined. The results from bivariate and multivariate analyses showed 
a predictive relationship between the range of health providers (skilled birth attendants) and access to MCH 
services. Health facilities with the right mix of health providers have greater access to MCH services. This study 
supported the findings of numerous studies including Lawn et al. (2011), and Lassi et al. (2016) that the presence 
of certain critical resources including health professionals is a necessary ingredient in predicting access to MCH 
services. This can prevent most of the maternal deaths, stillbirths, and neonatal deaths. The findings from this 
study also supported evidence from related studies by Lawn, Tinker, Mujanja, and Cousens (2006), Ronsmans and 
Graham (2006), and Kinney et al., 2010 that demonstrated positive associations between access to facility-based 
services from skilled birth attendants during pregnancy, delivery and post delivery, and improved maternal health 
outcomes. A critical component of a functioning health system is the human resources for health. They are required 
in maintaining and improving population health. 
2. Health infrastructure (Level and type of health facility) and access to MCH services. In examining the 
association between both the level (PHUs vs. hospitals) and type (public vs. private) of health facility and access 
to MCH services, it was found in the bivariate logistic regression analysis that access to MCH services varied by 
the level of care. This suggest that, the higher the level of care, the better the access to MCH services. Similarly, 
the results in the bivariate logistic regression analysis indicated a significant difference in access to MCH services 
by facility type (private vs. public). The private health facilities had better access to MCH services than public 
facilities. However, the association for both the level and type of health facility disappeared in the multivariate 
analysis, indicating that neither the level of health facility nor the type of health facility had a predictive 
relationship with access to MCH services. The findings of this study differed from Gebrehiwot, Sebastian, Edin, 
and Goicolea (2014)’s study on the health providers’ perceptions of facilitators and barriers to the use of 
institutional delivery in Tigray, Ethiopia. Gebrehiwot et al. indicated that hospitals with specialized staff were a 
significant facilitator of facility-based delivery. Kruk et al. (2016) revealed that the quality of care in primary care 
facilities was substantially poorer than at secondary facilities. Shayo et al. (2015) compared the access and use of 
quality, equity, and trust in the Mbarali district and revealed contrary findings to this study. Shayo et al. reported 
that respondents who visited public health facilities reported medicine shortages more than those who visited 
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nonpublic health facilities. The variance between the findings of the current study and many others can be 
explained by the level of interventions and diagnostic procedures examined in the current study. Only the minimum 
MCH tracer items that can be found across all health facilities as prescribed in the Sierra Leone BPEHS were 
considered, and not the advanced diagnostic equipment and medicines found in secondary and tertiary hospitals. 
3.Availability of essential medical commodities and access to MCH services. The association between the 
availability of essential medical commodities (i.e., essential medicines and basic equipment) and access to MCH 
services was also examined. The results from bivariate and multivariate analyses showed a predictive relationship 
between the availability of both essential medicines and basic equipment, and access to MCH services. Health 
facilities with better supplies of essential medicines had greater access to MCH services. Similarly, health facilities 
with better supplies and functioning equipment had greater access to MCH services. The findings of the current 
study were in concurrence with studies that demonstrated an association between medical commodities and access 
to quality maternal health care. The absence of sufficient medical commodities, such as medicine and equipment, 
will hamper the provision of services, undermine the quality of care, and lead to low levels of patients’ satisfaction 
and preventable deaths (Mkoka et al., 2014; Penfold et al., 2013). Sumankuuro, Crockett, and Wang (2018) showed 
significant barriers affecting the quality and appropriateness of maternal and newborn health services. Among the 
notable obstacles, they noted were inadequate medical equipment and essential medicines  
In summary, this study indicates that Sierra Leone, like many other low-income countries, faces chronic 
health system challenges that limits access to maternal and child health. The persisting high maternal and child 
mortalities in these countries testify the prevailing social injustice in the access to quality MCH services for 
disadvantaged populations. This study has provided insight on the important role of staffing, essential medicines, 
and basic equipment on accessing MCH services. In Sierra Leone, the ANC attendance rates by pregnant women 
as well as the uptake of childhood immunization, for example, are impressively high. The current study has 
however revealed that there is a significant difference in the availability of MCH tracer indicators of staffing, 
essential medicines, and basic equipment in all health facilities regardless of the level of care and type of facilities 
(private vs. public). In order to improve access to MCH services, the health system leaders should implement 
strategies to better ensure fair distribution of skilled birth attendants, essential medicine, and equipment in all every 
health facility. The study also showed that both the level of care and the type of health facilities do not influence 
access to MCH services. Little is known in Sierra Leone on the extent to which the numerous health facilities in 
the country drive demand for MCH services. Therefore, further research could help understand the drivers of MCH 
utilization. In particular, qualitative studies will be helpful to provide an in-depth understanding of the intricate 
dynamics of access to MCH services. It is important to also note that, accessing MCH services is not sufficient to 
assure quality. Further qualitative and quantitative research on the quality of MCH services provided in health 
facilities is therefore also needed. These studies should investigate barriers to quality MCH services provision and 
maternal, and child health outcomes to guide the design of public health interventions aim at improving the quality 
as well as increasing access to MCH services. 
 
5.0 Policy Implications 
This study may play an important role in designing effective interventions for improving the accessibility of quality 
MCH services. Its findings have highlighted three important areas of consideration for a functioning health system: 
health provider, essential medicines, and basic equipment as critical tracer items for the delivery of MCH services. 
Sierra Leone, like many other countries in sub-Saharan Africa, faces serious challenges on the needed human 
resources for a responsive health system due to the chronic shortage of staff and coupled with mal-distribution 
with urban/rural disparity. This inherently undermines the quality of service delivery. The MoHS should, therefore, 
put in place a human resource policy that encourages the training and equitable distribution of staff, especially 
skilled birth attendants across the country. The collective efforts of both MoHS and its development partners 
should also be directed towards providing incentives (housing, remote allowances, professional development 
among others) to enhance staff retention, especially for those in hard-to-reach communities to reduce the inequities 
in the access to MCH services. 
Frequent stock-outs of essential medicines in health facilities have the propensity of driving MCH service-
users away from the health facilities to private health providers, for example. As a result of high costs of treatment 
in private health facilities, the implications for users would include delay in seeking care and sub-optimal treatment 
for conditions; leading to further complications and sometimes death. The availability of essential medicines as 
well as basic equipment must, therefore, be prioritized by ministries of health to maximize the impact of the health 
system on population health outcomes. Often, governments find it difficult to manage the procurement and 
distributions of medical commodities, which leads to the delay in replenishing stock. Private-public-partnership 
(PPP) could be an effective approach in overcoming such challenges with resultant improvement on access to 
MCH services. With global concerns over the shrinking support for public health programs, donor-dependent 
health systems like the one in Sierra Leone can use the findings of this study to prioritize health sector investment 
and galvanizing relevant individuals and agencies in the private sector for robust mobilization and effective and 
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efficient management of health sector resources. 
 
6.0 Study Limitations 
This study is the first to examine the predictive relationship between health system characteristics and access to 
MCH services in Sierra Leone. The strength of the current study is that it analysed a nationally-representative 
sample of health facilities in Sierra Leone, providing key insight into health system influence on access to MCH 
services. However, this study had some limitations. Firstly, the cross-sectional nature of the study did not allow 
any sequencing of events between predictor variables and the criterion nor any trend analysis on the outcome of 
the study. Secondly, the study did not collect household data to understand other barriers to accessing MCH 
services. At the household level, a range of different measures of equity (e.g. geographical location of health 
facility; traveling time to health facility; direct and indirect cost of services) and socioeconomic status (e.g. 
education, age, employment staus) have been considered as significant predictors to healthcare access 
(Ruktanochai et al., 2016; Weitzman, 2017 ). The demand-side factors of accessing MCH services are, therefore 
missed out in this study.  Lastly, the study is subjected to misclassification bias due to the use of arbitrary cut-off 
point set at 50%; this might be misclassified access of health facilities to provide MCH services. The inclusion of 
many indicators as suggested by the WHO SARA questionnaire to assess service availability and readiness of 
health facilities might have minimized this bias. 
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